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(57) Abstract: The jitter of a reproduction signal can be reduced when 
data is recorded at a plurality of linear velocities on a high-density opti- 
cal recording medium. The method is for recording data at a plurality of 
linear velocities or at a continuously varying linear velocity. The record- 
ing waveform for modulating a recording light beam has a dc part and a 
recording pulse part. In recording, the inequalities PbiH/PbiL<l, (PbiH / 
PwH) / (PbiL / PwL)<1 are satisfied where Pbi is the intensity of the dc 
part, Pw is the intensity of a positive pulse, PwL and Pbi L are the values 
of the Pw and Pbi when data is recorded at a linear velocity V L respec- 
tively, PwH and PbiH are the values of Pw and Pbi when data is recorded 
at a linear velocity V H that satisfies the inequality 1.1 ^ V H / V L respec- 
tively. The jitter of a reproduction signal can be reduced in recording data 
in a wide range of linear velocity. 
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UEJCia^-r — i? *Sj|0J5fe*tb-CV>S4&'g- (^^I^it'fcSi^), Tel 
15 tf-R-tgfc D Tip ^St^t Dt5i, JPW&^JE^fc*i!E^^fife$ 

TclH /Tel L < 1 
20 1 ^ TlpH/TlpL 

TJ^sl'^mte. PbiH/'PbiL s (PbiH/PwH) / (PbiL/Pw 
25 L ) N TmpH/TmpL, TclH/TclL s T topH/ T top L N TlpH/ 

L- T aE: $ o ^^3^^ }^ & s^sls ^•'ffiil^.iS ck T/^/l--.x ijig j£ o l % 
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CLV (Constant Linear Velocity) ~7 it — t y h 

£«t, iga, a- y /nsu*« («^«dvd- 

10 RWfli3. 4 9m/s) 33 J; tf-t 5 tf*. &-f 

sax 5 , ^nf^y 2«eJi± % 

15 i©i 9 &$&W<D-- o <Z>#1»{4, C L V7,t- y ht'fcot, 
■£tc *$£W<D{tiL<D!lfrfflLfe, CAV (Constant Angular Velocity) 

*3 * ^ $B * £ 43 ^ T „ iECLV7t^-7 7 HiMCLV 
(Modified CLV) 7 -r y h ^^2^1-6 <b © <t L % * N ±IBC 
AV7t- y H1MCAV (Modified CAV) — -^5/ h ££l 

30 tt5fc©ito„ MCLV7f — ? -y h #3 <fc TJ^M CAV 7 4-' — ^ y 



WO 02/065462 



17 



PCT/JP02/01234 



h ^:oV^t^4^ MZ-lt 1 9 8 9^2.^100 \ZLy ^fiflftfcj^&fflfT 

tfflts ^/u* gas t s*jv*m t (Dm^-^^^n^mm^x-h^ x x 

(DWnte. L < 2 JW_h, «fc 9 L< ri 3 £*±-C&<5„ 

fc u , ^ u it k: st jg l • t /« ^ * si m *s «t v A? * m & ii m & 

20 — # N CLV7i-v.y M'OEil'lLTtt, *fcj£&fi2 

miiev H li, L < tt 
25 1. l£V„/V L% iOfff L<li 

1. 2£V„/V L 

6 <t b KM1R£fotcM&&X&>Z 0 V„/V L v>4|^^ 

30 ^<c36*as#e>Htc< < *S^«>, #*L<li 
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V„/V L ^ 8 

tu x <o urn t< n 

V H /'V L ^ 4 

t1rZ> a 

EI 4 tt, #BBM£M->tf U (1, 7) RLL©'li.tJt^ffl^t7 
— ^ <DtZM&ft 5 #-^OlE^^ h 7 7 V&TjkirmT'fo "9 . (a)IJ2T 
<S#Sr^fifci-5»-a'OlB«^ h 77 v ; -Cfo <9 , (b)li3 Tit 

10 -Fzm&vmmx v 77 19 . (c)ii4Tiif^r^t5i^© 

ISli* h^^v'T*fc<9, ( d m 5 Tit #~ 8 Tm%-£Mf&-fZ>M&<D 

in 4 (a) ~ (d) icmi-xo^, &mmmmx*te, 3tmuwn£\z 

15 B2£i^!7— (P wK 7 * F — (Pbi) .S; F — ( P bo) 

7>b&3 3 (3 ft) (-^P^tb5 0 IEfik'*!7- (p w ) CO 5^ 

20 ISt^tio. £fc s .^^T^^17— (Pbi) ©MHttt, MM\Z 

biH^am^^n, ^^^v L -eis^^fT 5 ^-^^*jvN-ciiPbiL \zwt 

^^^5o £b{c s xKhA^°!7- (Pbo) (D&mt LTfi, BB#*£*l 

rjlb!BS^!7- (PwH s PwL) S.t>V<^ 7X^7- (PbiH. 
PbiL) (75flfffcoV^T« N ±ifi<£> i: *d f N 
30 PbiH/ PbiL < 1 , 
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(PbiH/PwH) / (PbiL/PwL) <1 

W N !3 4&t>*::;MwP1-5tft^C:ib^Tx ¥(-IB^^!7- (Pwh 
'MT.X/*J7 — (Pbi) &l>*/tf h A ^7- (Pbo) i^Uf 
5 i^ii^VH^IB^i-S^-^fcifco-Cfi^rti^ttfB^^^^- (PwHh 
*<iT (PbiH) RU«^fA/N'!7- (PboH) SrJe L, Iftii 

tV L -C!2^tSt^}-fcoTl4-en^E^^!7^ (PwLh ^ 
T*'*V— (PbiL) #.TJ<^ h A/*!7 — (PboL) §rJ§i" 0 

io lp^t^Tci t^o t $tmmv H x~mm-tz>M-£Kh^xfe*: 

tLfilTtopH, TrapH, T lpH .£ T cl H & L s ifM*V L -CfE^ 
i-^^-^^feo-Ctt^rtL^nTtopL, Tmp L s T lp L R XI T cl L £ 

*i\ HI 4 (a) Ui^-r J; :> K N 3fclBtI#l:*tt-C2T|f^^f 
15 J&-fZ>m-e?, l2^3t<^Jb[pl#/-NVu^^{i rij |:RH$^ % -^tf>f£, 

*sie»^i7- (Pw) ■£-cm#>tr>nitm&K£oTmmztiz 0 *w 

Lfc^oT, 2 Tff ^JtWtfc-fZm'&s fB^7t03SS«x ^-Y5:> 
^ t 1 1 ^fltliC*3VNTfi^^'l' 7*'*!7— (Pbi) (CsS:^^^, ^5 
25 ^ t 1 l^b^'f 5 t 1 2 ^-C^JWPbI (Ttop) ^:fcV^fifE$i: 

* y - ( p w ) £ *i* * >r 5 > ? t i 2 ^ h * ^ ^ >- ^ t i 3 

^X'O^FbI (Tel) (C*DV^-C(i^' h A/n°!7— (Pbo) * 
■Y^V^t 1 3 J£Ap&}£;lo^-Cte^-f 7*'<!7 — (Pbi) Ml^^HSo 
2fc, 1214 (b) fC^i-J;?^ TtlSM&t::** IT 3 Tff 
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9 — V > ?/<;\'X&WA£tiZ>„ El 4 (b) ^Tjk-TXv^, ±(6j#^° 

L/c^oT, 3 T{f-^£ 7M1"o Mft^Sil^te, 
5 2 l&ltUfcV^ll^^T^^!?- (Pbi) {CtS^StK 

> -y" t 2 l^fc^-f^i/t 2 2 ^ T'©1 ffl ( T top) $ >' ^ 

t 2 3 ;$>6> ^-f ^ >^ t 2 4 * X«<DMffl (Tip) jo V^ 1 T {415^^^ !7 

— ( p w ) ^t§:^£ n N ^^?y^t 22^&^^5>^t 2 3^r* 

(Dmm (Toff) S^^^f 5 ^ t2 4^6?^> >^ t 2 5 iZX'COn 
10 (Tel) iC&V^Tte^ b A/-?!7 — (Pbo) ^mfc&n, t^x^f 

t 2 5 W^tM^TIi/^ v>°!7— (Pbi) t^t^iloo 

0 4 (c) t'^i-J: 0 3fe!2il*t^tT4Tft^^ 

15 f2^ft<D3i^fi x 5 t 3 1 £tlW»C*5V'»Ttt>'<'f T*/"?!7 

— (Pbi) IZL&mZtls ^^^^t31^^-f?>^t32Sf 
OSBBB ( T top) % ^ -f 5 > ? t 3 3^?)N5y^t 3 4j"CO»j^ 

(Tmp) Xtli-N^^t 3 5^?>^^^y/t 3 6ST'OHffi (T 

l P ) (c: *5^-cttaB*'<!7— (Pw) KSa^SfL, ^^^;y./t32^ 

20 e> * ^ * > -r t 3 3 * X'comm ( t off) N * 5 > t 3 4 ^ b * 

5 t 3 5 & X*<Dfflm (Toff) &l>**-f ^ t 3 6A>f>^^5y 

^t3 7K'©W (Tel) fc*5V*Tfi# h Jws'y- (Pbo) fcl|Rj£ 
$>/t 3 7^p$(CfeVNtli^^7^^7- (Pbi) feist 

25 ^LT, El 4 (d) \£7jk-t£?\£ s )fcE«#I^UT5 T{f^-~ 
8 Tff f^ffigfSi^, fB^^:<^Jb|p] t^/P^icli^^^tL r 4 J 
~ r 7 J Kg* £3*1,, ^Of, 1) >-^,l^#:}f A£tL5„ Lfc 

^oT, 5 Tff 8 Tjf f^i^t5i^-c 

H-ett r 2 j ~ r 5 j t^^$ti5 0 Ttop {$><<( 

30 t4 1^^^< ^-y t 4 2 *-C<0»mgK Tmp (^^f5 # t 43 
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^ t 4 8 -£x*<DWiffl) (cjov^-cttia^^!7— (p w ) * . 

^JMToff (^/f$y^t42i>6>^^5 >i/ t 4 3 *-?<0$W!H, * 
5 -f^y^t46^bN?>yt47JT*©IP ( .1^) XV^^PSflWT 
cl C^-T 5 t 4 8 frh $4 ^ > ? t 4 9 £-Ctf>»l^) JC*3VNTtt 

^hA^!7- (Pbo) tet£££*b, -t«>flfe<D»jra^*5V>T{±^^T^ 
✓«57 — (Pbi) tet£5t£*L5„ 

WJite.fcD, Kfikm# ( 2 Tfg 8 T«#) # K 

10 fcl^-CWu SBffc'<!7 — (Pw) £r fco|B*3t<D WAtte iot^l Lfc 

— -?:Ote©«isEte*5V>-Cf± % /^7^^!7- (Pbi) Srt>oi2# 

V H > V L 
0* L < fi, 

1. 1^V H /V L 

20 PbiH / Pbi L < 1 „ 

(PbiH/PwH) / (PbiL/PwL) <1 
^IfctiM'^^Sit (^17— U-iA) £12^ U #*L<fi % 
TclH/Tcl L < 1 
TrapH/TrapL S 1 
25 TtopH/TtopL ^ 1 

1 ^ TlpH/'TlpL 
*ifctJ: 5 te^Vi^lB 5 n i: te cfc "9 , J£v\fljI^$SE|T<D 

*38WT-fi % C LV7d y b K:l8V^#j£olSljg&T2S6!BteIS 

30 m-tZffilz. ^(D^jg^T-^ L»# £ff 5 w t te«k 19 N £B8$<E>ia»fc: 
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S^m-^»p°p«^^J^-r6 0 fit, SHriMStttUi*. t^7,^- 

20 k l*# zmm-tzm i ^Sc-cte, ^i^^v L *5 ii>^ig^v H <d 

oV^TIic4if)J^•CV^5 0 ^IT, # £ tf> Hit -^IB^-T 5 ^ K > 
(Dm&Jg X (D ta# <D tz tf> ffi # $ ntz (O * faig is X t>*/N° >v 

30 tb^ovNTffl^ £;ftfc}»(D^^;*3&j£;jo J:^/>Vwxi|is^a^-^^-fr 
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/v-* 3ft£*s «fc V/<^^*i©4t§tll[*s £ £> H-C 5 5. *T n 

10 So CAV7*-r?hm mjlBbfe i 5 tttHISif 

mTi^$r^:b##j^)i«V H tt5. KL##iMljSftV B tts HUBBLE 

v H > v L 

15 $f*U<{± % 

1 . 1 S V H /V L 

^St5feOt*fe5„ j»&£V L P w*5«fc'tfPbi <^^^{ii 

^ -ttt-ettP w L*J«ttJ«PbiL t V H -C«L##«r*?5 t 

#£>Pw*3«fcU<Pbi& N t^tiPwHjiiitJtPbiHttS fc, 
20 PbiH/PbiL < 1 % 

(PbiH/PwH) / (PbiL/PwL) <1 

J: 5 KP wH*3«ttJ«PbiHSraS;^U"CWL#t$:fTx.tf J: 

25 fc.*5 % Tcl s Tmp, T top *3 J; J>'T lp M L T t> , 

£#T#5„ -f i!|^£5mV L (uiott5Tcl 

t UTTclL^^-^ibtLT*5t) N j»iS«V H "eWL*#SrfT9BROTcl 

SrTclH <h 

TclH/Tcl L < 1 

30 <fc 5 (-TclH^IS:^ LTI^U»# Srtf 5 £ t »c «fc 19 % 
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ltTmpL^4AP)tlTfc 5 s mmmV H Ttt L-#£ £fr 9 1^ CO Tmp 
&TmpH <b Lfc £ # , 
5 TmpH/TmpL ^ 1 

aev„ fc it^-toaa^^fcits Tmp (Dftjue^^vN^mt'**?. r t 

tf^ItBfcftS. £fc s £3JSfcfc;5»fc£v L U::tett6Ttop©m§fttt4: 
IT TtopL ffi^-7L btlXte K) >^ii^V H -CK L*#&?T5^<7>Ttop 
10 &TtopH<h L/ci: 

TtopH/'TtopL ^ 1 

Sv„ *5 £Xfi^:<DiB:{g\z&rt 5 Ttop cDftigM^^v^l«-e*fe-5 ^ 
<t ^ax^t ^f Cs t teZB-Mig v L ^*jft-5 Tip o^agfji; 

15 t LTTlpL^4x.^ittfcf) ,iiljMV H T-f£ £rff 5 $g<DTlp 

£T1 P H £ Lfc £ 

1 ^ TlpH/'TlpL 
3r$jJ£-r5 J: 5 i-Tl P H^r|9:^Lri^L#^ IttU 19, 

SV„ *5 J:t^^-(D3fi^^fel-t5 Tip coftiMSrMv^liiT^S r. £: 

20 tf-*jmttj:Z> 0 

25 * L < fi 

1. 1^V H /V L 

l:ISt5^T*fc§ 0 *fc. ,MtV„(cfclt5PwfcJ;^Pbi <D 
tth^tiP wHfciO'PbiHi L N lft*£ V t Tit & 
?t 5 £ # <D P w £> «t XT- P bi Sr , ^rti^n P w Lfci^PbiL if§ 
30 PbiH/' PbiL < 1 „ 
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(PbiH/PwH) / (PbiL/PwL) <1 

v\, rift Kit), *Vi»a[«V > J:5ilv^«lififtV L *Jj;tf*©5ft«|i: 

5 Tel, Tmp N Ttop *3 it/Tlp ^B8 LT fcx ±12 t x_ 5 r. £ 

ft*$s StPi: ^SililiSftfe«tO { -toajl5aS^*3»-t S^/u^3*^*5J: 

*IK:*>ftfif J: < s 0iJx.fi, ^tfB^^H^H^:^ Lt^Tfc J; < N 
10 fS^£ftTv^t> <fcv\ ft*3 v * W *B»»c*5 v^T s ^3il«j3J:(J« 

a x a o k *s v> -c & & n fc ftiiit & l mm iu & a . 

15 ±ia^feTieffl-f SSJfSi: ft 5 riSiSJB £ ft 5 ISA 
oT<tVN c fll&tf, v ^Ai^ii^^ 3 . 5m/sO»^ N Sit 

«^^t-^m&^^6^^te> v/v L *s±ia«eart-c 

0*fiTOiL<(4 2m/s£lt iHft L<I12. 5 m/ s g 
0 . 2 ^ PbiH/PbiL < 1 N 

0. 5^ (PbiH/PwH) / (PbiL/PwL) <1, 
0 ^ TclH/Tcl L < 1 „ 
30 0. 2 ^ TmpH/TrapL ^ 1 N 
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0. 2 ^ TtopH/TtopL ^ 1 , 
1 ^ TlpH./TlpL ^ 3 
b-tZ^b L < „ 

0. 3 ^ PbiH/' Pbi L ^ 0 . 99, 
5 0 . 5^ (PbiH/PwH) / (PbiL/PwL) ^0. 9 9, 

0. 0 5 ^ TclH/Tcl L ^ 0 . 99, 
0. 3 ^ TrapH/Tmp L ^ 0 . 99, 
0. 3 ^ TtopH/'TtopL ^ 0 . 9 9, 
1 . 0 1 ^ TlpH/'TlpL ^ 3 

&/h£ < to r. 4: ^ffljBIt 45. P bi H/ P bi L < 0 . 2 \c 

7 -< h £fr 5 - £ a* ft < ft 5 0 

15 0 2X^1214 (b) (C^-t-ctM-, IB»^W^as^± 

[6j £ y-sVU 7s 2 0#^-t~ 5 IB»&?l0fc:*5 T «b , * fc, El 3 Z>* HI 4 

(a) ^7rt«t5t, IBflk^A'^a&fc-blR]*^/^** l ofctt#?£-r 
5IH^&^{C*3V^-Cb, PbiH/PbiL, (PbiH/PwH) / (Pbi 
L/PwL), Tel *5J:t)<TtopH/'TtopLa5±|BLfcPg^$5Hrt(J: 
20 £>o r b L < , El 2 25.t>*0 4 (b) 5 ftSS^^^T'ti, 

TlpH/TlpL fc_hSBL/tRBj£$£ffll*JU:*>5 r i a*#* L V^ D 

5feSIO_hrqj# /-«yu-^ti/<^ 7^^7-Pbi ^t4^±^5^ ; u^ 
ftCO-C, 3felR<^_h|pJ # /<A'7(^i|ilTtop ^rfth,CD±rRi#^/U7(^i|igTmp 

iD/h$<t5i:, »fik»Offlac±#*ST + ^C:ftoTx j3frJ£«£<0 
25 — ? m%bthK< £ a*fc5„ -fc^fcti), »*t<W: 

1 ^ T top/ Tmp 

it5. fcf'L, T top,-'' T mp ■v/V^-^u^EftO 

amass ft »*u<« 

T top./ Tmp ^ 3 

30 i-r^o £fc, ft&JlO_L|nj#/*/w;*<Z>*BTlp Sr$iJ^-T-5 r. b Y) , 
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0. 5 ^ Tip/Trap^ 2 

*<Z>3$^$: Pbo -C* Lftt 
Pbog Pbi 

£ LTfE^fT 5 - £ L<^, Tft # /« A * ft 5 ^ 

10 — w</u« % b ? v ?-V--7$%:frrt % table o J: 9 t 

•&wx*&z> 0 Pbo=Pbi t-ttiti. yt&mmm&ft-t z>Mffl^m<D& 

fl£/h £ < <5„ l-^T^Tftt^A^i-^V^Pbo £ R D 

<t L, zi>oPbo=Pbi t tfct^, ^ — y L-ft < ft 

15 t UV\ *58Wt?l4, S&lELfc J; 5 \£# — V > '^/^^ Sriftj**^ 

Sn±, r:ftbte^*ftfcJLiR]#'*/i';*©3ft& (Pw) irS^o-cv^-c 
20 t>=fcv^ 0 3teSB©_hGJ#'*A-;*©3ft£4r Ptop "C* U Mc&m<D±ft% 
s</ls*<Dffim & PIP "C* Lfci: # N Ttop^TmpJ;D^:#<-t-o#^ 
•Jl:Ptop4:PwJ;l3*t< Lfc I? > T lp £: Trap J; 0 ± # < * fc tt'h 
$ <t^fbD |:PlpS:PwJ;9^#< < LTt> .fcv^ £ 

fcs Ttop *3«tT>*Ptop ZXlCftmistc 0 N Tip *5 J:T*Plp &#KftiJ 

/h£ < i-Sfcfctdfix Pto P = P w t U *7c, Plp= Pwit^:^ 
#3S9m^ f t^x.l^^fAI^Iffl^5o Lfc^ot, Pbi fit 
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fc <0 > «: f£ IB ^ ft £ lEJtS CTIE^-^-^ -*£^Tlp £ig:£: 

i: r «5>T% BtrfB Lytit#^¥ 10-106008 -^-^^S. 1 1 

- 2 3 2 6 5 2 #-^#jo XTflfcM 2000-155945 ^-^$g^(4 N 

3 ' t^!E«c$;ixTV^o 0-1060 
0 8 ^-AmtS X W&m¥ 11-232652 Pbi, *3 i 

t>'Pbi <t P w <h (Dit^mmm^ft CT$iJ«t5 r <b l£fBi|fc£ ;ft,-<^ 
ft V\ * 7c, #Hfl 2000-155945 #£93 4: ttiS* 

15 

PbiL/PwL< PbiH/PwH 
^(Omm 2000-155945 4§- |E« $ *l fc3§ W fi > 85 A 

CtilcStt*H^{j:, l^iiEi-^ «fc 5 ^ CD-RWttt^ l : L<i« 

y ? if y 9- 0 . 7 4 /imODVD-RWtl ??lEft h 7 5* * tT V f~ 

25 ^(Dfcib, PbiL/PwLiPbiH/PwHiOBi^i^ WBB2 0 0 
0-155945 -5§-<k$R£: 5£ <t ft o £#;Lfeft5 0 ft*5, * 

Etf7 7^bfj/f 0. S /i mtlTOWt^L^ttiT 

WSriiffl LTt+^/iWfb^l^ V^/cft, #38§littf5ft F7 y 
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^mm^ts^x, tfetU5g#gs:Tw % *mie^-^ tttfo-tzm # 

n - Tw^Ons, #|i 
n -Tw^lSns 

<5 o 

10 I5iff-^^l/-h^t<^5 0 n • TwSrKtSfcftttt, 
15 U — If — ft«*r«K Lfc <9 , U-1f— tf-3s^*t^^^<^^!^lx>'X 

bCH^t «fc*U±\ ftMfS-i-ft n ■ T 2 0 n s ^^iS^tTt' 

25 X*S»^Ufc<<, n-Tw^2 0ns£tTi*5l#Tt'lt U- 

±l5irA^-r U — XtfS$8£ L^i"V^ i: )4S j6» o fc . n- 
TwiS 2 0ns JJlTt'fcSi^^ *38W^ Lfc^oT 
PbiH/ Pbi L < 1 
30 £1-*Lff N $Hi£^i£< ft 5 15 if Pbi < -fti& s -fe 
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#3§^ic:^T$lM^iSvM5 ^Tci *^#<t5ri:i5ffs u 

10 ifTmp *5«fct>'Ttop < t5 r. kfr&ti LV>Slft % 

u- — ^* — K#jE £'< fcfco ^^fc^, 

15 L < tt 

2 n s ^ n • T w 
t U ± 9 L < 

4 n s ^ n • T w 

20 Slllffn - Twit 0iJ;U;£ 1 - 7 SEW-Ctt 2 T ff %-\Zttf& U 
; e^i^t|j:n = 2fife5. £ fc, 8 - 1 6^iT*tt3 Tiff CM 

ft*5 % ^W5f-^il/- Mln ■ T wtffi|f5i\ 7*- 

25 V ^ {5 x — $c iH 1^ — Mi i£ < ^iot L 5 Q Lfc^oTs n- 

%k(D%m^ -< * * <D 0 *> % 4. 7GB/g©EilSi^^oDVD 
- R AM 4 . 7 ri „ 

: 8 . 2 m/ s s 
30 h : 22Mbp s 
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n • T w : 5 1 . 41ns 
tifeS, *fc, |*0C<4. 7GB/i©|Bi§l^toDVD-RW 

iSiiiiLfS: : 3 . 5 m/ s N 
5 (si£ h :11Mbps, 

n • T w : 7 8 . 48ns 

n ■ Tw^2 On s 

A /N A ^ 6 8 0 n m 
<h U &*. L < f± 

A/NA^6 30nm 
15 tt5, 1 /N A^^#-r#*S IB» h 7 -x * <£> K s/ ^ & * # 
<t5^S^4i:5fc*, BB»*A*:!«< n t *mv< ft5„ * 

5 = * a- ^r — + < fte>ftv>fcafr N IB»i^^lB^a^SSftas 

3 5 0 n m ^ X / N A 

£-f 5 r <b as#£ 

0*L<fiO. 3~0. 9T*&5 0 :cf^-f ^W5/h$ff5 
K/<!7-©i — if— fc5fcit>N #£L<ftv\ 

30 W4C^t<, < ft o V\ 
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fc*3, mz-tffflt&'ftm 2 000-15594 5 4§-<kfg lC|B« $ ftT 

s&stt&v^ i — if— i»w-«piBSr k t t ^tzm&, mmh7v?& 

10 ft, — JttULtt, f2^-^Vw^^(Z)it>S^^|^<Djf tf i 19 hM< to. El 
1 ~m 3 "Ctes k Tlf #SBflkffl«DaB»^/w^ffi^*5*"t 5±FrJ#^A-^ 
©tl:k-2tLt^5i5, ftKERj££ ft?\ WttfB4^ti 

Sftfcv*. 

<5 o 

20 *w#ffl»tJ:*3^ stt^-if— 5fcfi> n <d «fc 5 &it$J§l?£tfSSS $ ftfc 

B 5 £^±J|ii 

25 a*tt3£fls:2±^ N if ll^mffcJf 3 1 , 12^)14, $ 2 3 2 N 

sit* s & xwmnm 6 ^:onx-f u ts«/ctas£?>fctf><£>w- 

30 ^W-TSo iSftttStt 2 <DJ¥£ ft, 0. 2~1. 2mm, 
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l<&o. 4~i. 2 mm tir tux x \,\ mytvkmi* 2 nmmfrbm 

5 7^K2L-e<>5. 

93 T fi> 7 > K*3 «t t>V * fc fit ^Ou— V ? y -? b Lt 

IBM oft ft s 3EK4r66^ BB«n#fc: 
in fe^KWflsJB^fflV^Sfllttfls: t Lttt, 0»J^.fi, Si, Ge N 

15 z n x A 1 , ft±m™#*lt1>*e>miR£*i&'}>ti:< bt> 1U<D&M&& 
fi*fcfl24fea*#* L< % ^fo(b<Dik&^<D2m&±&*s;m-rzwk&m*: 

afrsrftfft**^ LfcVN^^, eim^Sx #tc^2^m^®3 2&, 

^SflstLTfi, 0U;£fil»fb3£&£ftfc^>f 3* (ZnS- 

s i o 2 h tit;7/w5 =. £ a, sfe-ft 

S i (Dmik^&kW/'&fztemikyo&liTt. LV^„ ZnS-S i0 2 H 
25 Tf±, S i O z £ 3 0 ~ 6 0 5 %<Di)^mt. S i O z 

m^xttfs^ j»e#*a«te< * s i o 2 
^tt^^t^^^ foam b <Dmm&tf^+ftk s^w 

30 /mKJ^Ji, ±!3SfJ Kill. 5W/mK^it*fc5 0 f 2|lft 
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mm, ifiW2ow/mKg^K'$)o„ *wmmiz.3otf%m 

fle® 3 1 £>ff 3 tt£f * L < fit 3 0 ~ 3 0 0 n m , «fc «9 L < ft 5 0 
~ 2 5 0 n m-Cfc 5, H2 &€;#Jf 3 2 fiSf* L < fi 1 0 ~ 5 

Onm^S. fc;EU iilEMJSEflc-Ctts ^iSKIB**^ - * as (Site 
10 Uc< vnJ: p fc&ftim&b-tZ L< , -t: <D fc # M fit, 3? 2 

KlUfrSOff ^ 4:0 * L< It3 On mJ^T, «t 9 #4 L < fit 2 5 n m 

JlV^S, />ft <ttSb *5 «t TfiT e ^ttt5 LV^ S 

b *j «t t>* T e £ fit ^ h ft 5 BE^JS fit , jbrS.it l 3 0 ttft {£ 
^*£i^.fln-r5 ~ <t ^|f* lvn d r ©m^o^n^iff £ Ltli, i n , 

20 A g N Au, Bi, Se, A 1 N P, G e , H, Si, C, V, W, 
T a , Zn v Ti, S n N Pb, P d *5 £ XI^±m%^ (S c , Y*5 

XXfy >' & S 4 K) d»e>lRS*i5'>)5c< tt>ia^ffiLv\ :ji 

A g , I n *3 cfct^G e a» e> £ *t 5 4> ft < <b t 1 Ll\ 

Sbfc.triTe Sr-tft-efrKK tg* £MT?^ U IB&Jltit fife 55 3? tf> JDS 
^J:b& 

5£ I (Sb s Te ,.,) ,_ y M y 
■CtLfci: #s # * L < fit 
30 0.2^x^0.9, 
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0 ^ y ^ 0 . 4 
■Vh *> s «fc t> L < He 

0. 5 ^ x ^ 0 . 85, 
0. OUygO. 2 

ft3„ BB^^^^^K^^-e^>Klt^^M£< ftsfctf), S£« 

Oftri^k^ft < i: t> 1 3 r. £ t-V^ 5cSf McD^-*" 

15 t^tty^^^ff *£*flSafi£tfi*< ft <J-*-*ffc5, W£fcfcl 

fB»JS©J£$rau SflL<(±4nmig5 0nmUtT, ±'9fftL< 
145-3 0 nm-C-fc5o lE^Jg ^ifi" #~ 5 £ <OJ$ft*$BJl £: ft 

Us t£Afcd*SJK£ fto 0 IB»S^ffi-ff 5 f&ftJg0!g&2£ 

20 < ftSfcfeia^^Hlt^ftsJi^, If^fS ^W2JO(6Tt>£ 

#F?i¥ 8-221814 ^-Am^l&ffiW- 10-226173 -*§-<k$SM 
25 S3*ft $ ft fc 0»*5f OfS^Jf £ ^*-T 5 j&ft t> #38 W fit S/fl TSJtB -C ife 

O o 

gfil 5 

s*t»«j«tt-»j±»tciR3e$ni", a i > a u s a g n pt % 

Cu, Ni, Cr, Ti, Si ^<P&JR$ tt¥&JR 3 IMi 

30 rtLbcT? l @^±Sr#tf^^ft if^e>«^-rn(4*J:V^ 0 
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r k Lv^ f&fe^c^ffii^iN-i: L-Tte, Ag£fcteA 

A g ^ ^^P "f" 5 w i # s #P b V* fi^ 5u ^ t L "C , M 
g, Pd, Ce s Cu, Ge N La, S, Sb, Si N Te*3j:t>*Z 

5~2. J: L< ttO. 2~1. 0 JlfC^ %-Cfc 19 , B'l 

j&£-<£-{fc£: LTift L< (iO. 2-5^%, J: !) L- < tt 0 . 5 

MilitSS^s KJN-®<z>8fcte***5f±s JftKlllOOW/ 

20 Wideraanti-Franz O jfejUJ £ D jjitHtS ^ ii^t 5, K*ta<E>?gH5£ 
<D (Do *jf fciil^^e^^^Wi-^MIS (f&fc^ 2 5 0 W/mK) 
Stt®OJ¥£ ft, 10~3 0 0 nrai:t5:i:i^JLV\ 

Mli^ 6 

30 ftl§6li, RaUKtt^W^fettOlfll-bOfci&^RttbttS. -<d& 
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O . 1 ~ 1 0 0 ju mglffc 9 S * = - K #7 \?T&m. 

ia 6 £MU£ii 

3 2 \ mmm 4, » 1 ^m#/f 3 1 2 

r^fll^^!jt-*5ttS5S^ttSf*2 ictt, HI 5 fc*5tt5 83fct££#:2 

#<&5 0 —:6r s S^ttafifr^ffi-^Sfc. jSNAftu: J: 3 Si IE ft «& 
20 SllflU/iS. 

*3fe3liatt->"- h&*««*jW^tt**lfc:J: !3 & 1 Ei«#Ji 3 1 K|£ 
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5 tz.#><D%mmmw 5 o <D±^®>zmm&}fc7jki-7 n y *mxhz> 0 
ytmmmm sou, m i 5 ^iem^ i o & hues its 

5 fc*<D* t°> R/u-^r-y* 5 2 £: N 3tffi»JSEfr 1 0^IB«k3t4rfia#ti"5 
<t t t> Ki^^KttftSrSfti-S^s' K5 3i, x t°>- K/w^e — ^ 5 2 
y K 5 3 ©»f^«r«W«li- <5 ^yf«D-7 5 4 t, ^yK5 3lc 
^-^tt^-r^ U — 1fW»iaK5 —y K5 3\,ZU>- 

10 ^btds HI 7 t-TF-t-J: 5 ^ 3yf«a-7 5 4(:|j:7t-*^t- 
tf?i£t£0i& 57, h7 y ^>'^"f--^iI^|E]K§ 5 8 &l>*l/-if =i >' h 
D-yHUSg 5 9 ^^tJlTl^. 7 * — ^^-^-^iI^|EJ3S 5 7 
tt-fti-Six EHEL-CV^3tetB»l«# 1 0 <Z>lB«Efc: 7* — 
^-ofc^fll iiittl N h7 y •^•^ — #i6fife|HlK 5 8 *Sf£tt«fft-5 t . 

15 ftffiftj&fls: 1 0 OfllS LT^5m-!§- b 7 y ? (c^tLT, l/-fl?-A 
£>*#y h rtSg tb&tttttil £ 45. 7^--.*^iJ--^ig^|El?S5 7 
t*h? y ^^^i^-TKiit^lHJK 5 8 Ktt, :7*--#*yM 
ffiE i" 5 — h y>f >' = ^ h n— /ufllSBRV h 7 y 3r>'y*yM >' 

20 btlT^o- — if 3 >■ h n — AlsJSg 5 9 fi % U — If SgS5H]8§ 

5 5 *c «fc r> M$n?> v—1f|gtbm-§-?:ife^-t-5lH]SST*Ji>«9 s %IBA 

— ifiBKjft-^o^fiJcSrfT 5 o 

ft, 7d- — *^1f — ssKiit^lHlK 5 7 , h7S'= 3 r> ^t-^i| 

25 tElalBg 5 8 S:t>* — if = >' h d — A'lUSg 5 9 (COV^Ttt, n :/ )> p — 
7 5 4 rttCjjfl^-Ta*H/tHl8ST?*>«i^^*±4 < , 3>hD-7 5 4 t 

5 j&K fit ft < s 3>-|>p-7 5 4rt T'^tT ^5V7 h ? ^ T T* £> o 
T t>fl|;bftV\ 

30 ft»ffta>fcft53teJB*38« 5 0 &/Bv^T*£llStt«K:a>a> 
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ytmmmw- 1 o m\^m^ nx ^ ^mm^^mmmmm^m ^ 

Lfc^oT, 0iJ^{i\ ftfBH^B 5 0 l±ftmm&fc 1 0 lC*fU 2 
5 teit (V L ) -Cx-^^lS^^^T^^^^ti, tiffin ?-Rt*^ J T 

RXf? — V *<Ds<;\/Xim$:^:foJetvTtopL, TmpL, Tip 

LS^TclL izmfe U -3\ ^J^(^4f^ji (V H ) x*^- ? num. 

T>'PbiHlC^^-t-§ t £ {£ s 1> y <Z5/-*A -^#S X -wU?-/^ 

^ffi&^ft^frbTtopHU TrapH, T lpH&tfT clH KllS^ih 5 „ *?T L- 

15 PbiH/ Pbi L < 1 „ 

(PbiH/PwH) / (PbiL/PwL) <1 

TclH/Tcl L < 1 
TmpH/ TmpL ^ 1 
20 TtopH/TtopL ^ 1 

1 ^ TlpH/'TlpL 

v>-f tttc J: oxta^^ff 5»£-m*iV^-c t> % IS £ ft ^ y * & 

25 

30 ^M2 0ttt, |Sl2 0mm, f $1. lmmcDxV^^^ 
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~y y hfcttA g 98 P d t C u x &JH^c 0 SltSOJ?$ tt 1 0 0 n m t 
5 bfc 0 

2 ffimtfcm 3 2 tt % A 1 2 0 3 9—>fy h ^ffiV^T A r "C 
* S> * ife »C J: I9^^bfc 0 ^2flf$I(0)?$(i2 OnmHfc, 

10 f ( S b 0.82^ e 0. 18^ 0. 93 (^^0.14^ e 0. 86^ 0. 07 } 0. 98 T ^ 0. 02 

£ Lfc 0 IB^^Off $ f* 12nmHfc, 

^ 1 El^fleJg 3 1 f* % Z n S (85 ^A%) - S i 0 2 ( 1 5 A%) 

g^m^®0DJ?$ 13 0nmi:LfCo 

^>-hv— h (19$ 10 On m) iSSftSIttiD^Lfc. 

20 1OO0) Sr/B V\ 

Is — -9 s — : 4 O 5 n m, 
iPf : 0, 8 5, 

lB*(t#:(l, 7) RLL«f. 

25 tz 0 lB»l$£>il&i£fiE V, Pw, Pbi N Pbi/Pw, Tip, Tmp s T top 
*J <fcl*Tlp ? <b 1 (C7j^i- 0 $ 1 (CT^fNtt, 

S3S5. 7 m. ' s &mmt L fe^ji^^-Cfc 9 s N = V/5. 7f 
£>5 0 ^fc, Pbo(±0. lmWlCl^Ufc, -^A^^A* joV^T, 
i|fil#^oj|i T A O-^fHi lTi L7c 0 LfcrtS 

30 oT, 7*3.— X^-tb^Tmp <b^LV\ £ fc, HI 2 *3 «fc 3 -t ft 
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j e*L^£*v31B^i&TI2-ete, Trap £l$\-<D/<7 ?t — ? & M 1 Ictf^^S 

^3t^V^5. 7m/s<Dfc#K:3 0. 3ns N V # 1 4 . 6m/s 
Ottin 1. 8ns X*&Z> 0 

a/Tw (%) 

ia*)I(ULfc^ay^^5/^T'fc5„ ^ O ^ n y $ *J y # fr % gjp 
^oy^I (IT) tc^i-5^iR»:fc*|--t-5i5^m#oi^raWSe> 

0%^T, &t. U< !i9 %SATT*$>*Ui\ ft -f-ASrfcirajgte&l^ v^ 

3f 1 



V N= Pw Pbi Tel Tmp Ttop Tip 

No, (m/s) V/5.7 (mW) (mW) Pbi/Pw (T) (T) (T) (D (%) 



101 


5.7 


1 


4.5 


2.0 


0444 


1.00 


0.40 


0.40 


0.50 


8.3 


102 


11.4 


2 


4.5 


L6 


0.356 


0.60 


0.40 


0.40 


0.60 


8.3 


103 


146 


2.56 


4.5 


L4 


0.311 


0.40 


0.35 


0.40 


0.60 


8.5 


104 


146 


2.56 


45 


14 


0.311 


1.10 


0.35 


0.40 


0.60 


0.8 


105 


14.6 


2.56 


45 


L4 


0.311 


0.40 


0.50 


0.40 


0.60 


9.7 



15 

PbiH/ PbiL < 1 N 

(PbiH/PwH) / (PbiL/PwL) <1 
20 LXV^5„ ^(Dtzfr^ T*<X<DmM&lZ.te^Xi?y#tflO% 
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£ b£» * 1 <£><^~ * No. 10 1-10 3 T*fi % 4HftSritfc*5l*<5 
Tel 4b* J:t>*Tmp t, i&<D±X<DMM!£^$3tf % -Ztlb t (DMi^, 
TclH/TclL < 1 N 
5 TmpH/TmpL ^ 1 

*5 X * 2 <£><^ — ^ No. 2 0 1 f* % * 1 <D^ — * No. 1 0 1 t m0kWX*1h 
15 5 0 

* 2 

^ V N= Pw Pbi Tel Tmp Ttop Tip 

No. (m/s) Y/5.7 (mW) (mW) Pbi/P* (T> (T> (T) ( D (%) 

201 5,7 1 4.5 2.0 0.444 LOO 0.40 0.40 0.50 8.3 

202 14.6 2.56 4.5 2.2 0.489 0.40 0.35 0.40 0.60 13.2 

203 14.6 2.56 3.0 1.4 0.460 0.40 0.35 0.40 0.60 12.1 



m 2 UHSVAf y # *tttgttiBSrttCI|££ o -C >r-* No. 2 0 1 
feSS*^-* £ LT#;t5 Slp^'-^i^-^ No. 2 
20 0 2 t Ol9^T'« > 

PbiH/' Pbi L < 1 
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/M£LTV^l\ £fc, &W4"-Xkfr — X No. 2 0 2*5«tt>^ — 

* No. 2 o 3 £ £>w#-ete, 

(PbiH/PwH) / (PbiL/PwL) <1 
^^3t L--^frV\ No. 2 0 2 % No. 2 0 3 T?Ji N 
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io su 

3o cfc "CK P b i L <t L s 

15 9 t>5£ < % #>o N 

1. 1^V H /V L 

^Mt5SItoio?:V H i: U V H X'tZMItft 5 P w 

*3j:t>*Pbi fr^n^fi-LP wH4o ££>'PbiH£ Lfci 
PbiH/Pbi L < 1 % 
20 (PbiH/PwH) / (PbiL/PwL) <1 

x £ *«m<o±rti#^/V'^ £ ^ft ^ life ± [^] t ©Jig ^ P w r« 

30 * U 
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1. 1^V H /V L 

5 i o& v H t u ^ii^VH-eiB^?:^ 9 m<o P w 

fcit^Pbi ^^n^f^P wH jo it^PbiH k\*1tkiZ* 
PbiH/PbiL < 1 „ 
(PbiH/PwH) / (PbiL/PwL) <1 

10 

3. lEift^^^as© 5 ib±fr# &£l>ft < <b t> 3ott5 t>tf>t£ 

i»i*&V L -CEB»«rfT5IJR<E>Tcl £TclL <t U Hit A V, t?IBft«r 
15 fT^^cOTcl ^TclHi Lfcirt, 
TclH/Tcl L < 1 

|Bj#^/^^Oi|iI^Trap t?*L s 5H5i^V L -Cffi^^n ? BR O Trap £T 
mpL i U ijft^av H -C|B»SrfT 5 B£<DTmp ^TrapH t Lfc t 

TmpH/TmpL ^ 1 
i: L-Cfe^^^f 5 fS#Jg 1-3 OV^i"^^03tiaflk^rffi. 

25 

:feV^T, 3fe^©±(R] #^/u^©#g* Ttop "C3fe L-> 

<ftii^[V L -CgB<&SrtT D &<D Ttop £TtopL £: I, V H "Cia^ 

^tT9^©Ttop^TtopHt Lfct# s 
30 TtopH/ TtopL ^ 1 
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5 mm&v L x*mm%:ft?m<DTip &ti p l t u ^jgv„ -eia^s: 

?T 5 $5 <D T lp £ T lpH t L fc £ # , 

1 ^ TlpH/TlpL 
<t L- X tZ0. fx 5 If* 1 ! l~5 <o\,^-?fofr<D%^m?3 ; &* 

10 7. ,m^^v L fectt^*i^ii^v H (D^n^ f i^^joV^T^^i-^^^V^^5^ 

1—6 (DV>"f ^^W^lB^^^o 
8. tfetUfSmS^T w N *MIB^-^ — * Id^^-r^ff n -Tw^ 

n • T w ^ 2 0 n s 

"Cfeolf 1~7 (D^-fMxDytt&MJj&o 

HtflB?a^^?F0(±, 15^-^-^ ^?f0fi}ci- o/c46(7>l^# ^/^ 

25 |L, 

30 *5 itKPbi ^*tt5t^i bs 
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i . i gv,/v t 

IS # <D m<omm& t L N & V L -eiS^ ^fT^^Pw^iO-Pbi 

*5j:r>*Pbi Sr-ett-enP wH*5«tt>'PbiH £ Lfc 
PbiH/PbiL < 1 % 
(PbiH/PwH) / (PbiL/PwL) <1 
SrlSto =fc o Pwfcit/Pbi SrlSJ^I- o ftfEU 

10 

1 0 . t&B.'<^^U<D o ib-kfa% ^ ^ < t h 3 oft5 <b O 

£>Tfp) <©#BSrTcl T-^ Lfc <b #^ 

15 WIB»2p<t fcftl§iai£fc:*m 5 Tel -5- *. btbX*5 9 , Ift 

i£fl[V L TSB<tS:fT ? B£<£>Tcl £TclL<h I, HiS^ V„T*|B«k$rfT 5 
|^C9Tcl £• Tel Hi L-fc£ # N 

TclH/TclL < 1 
^v^^-t-^> «fc Uf#Oi©Tcl r 4: tc«t <9 „ £<E>1* 

W«SrSB»-t-6l»^^ffii-5 Tel £ Jfc*6 3 fjt*:gt 9 <D%um^m o 

1 1 . IBflk^/U'^tt© 0 *>_hfp] # ^/U* < <h t> 3 off5 t> <£> 

25 ±:|Rj#^/v^O*I4rTmp-e*bfei: l> JffliBSiP £ ft 5i»&£fc:*5 

o Tmp (Dmmmfr-Zx. bnXiS <9 > ,$!?g^V L T»|Sft«:fT 5 Kltf) Tmp 
£rTmpL t U $RtI^ V„ T'fS^ Srff ? 0£?> T mp &TmpH£ t <t # % 
TmpH/TmpL ^ 1 

5 =t 0 U*^CD|^iDTmp t f£«fc «3 , r. CDK 

30 L»^C9!^O^i^^*fc{±i W^iiS^r^tfi^it^^{C*JV>T^|^{c: 
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1 2 . lEil^/i^gpcD 5 %±rtlS'<;i' < H3 ott5 &o 

^ii^V u "C|B^^fT 5 i^OTtop ^ T top L £ H3££ V„ -?IB»& 
fx 5 ROT top SrTtopH £ Lfc £ # , 
TtopH/TtopL ^ 1 

^«#4rlB»i-SlR^ffiffl-rSTtop ^r**5|«5Rxl 9 ~ 1 l©V>f 
15 13. IB^^A^IfPfiO 5 ^>±f*] 2r4>& < t t> 3 o^f-T5 fctf) 

t'fe^T, M&% i (D±.\n)% /< /Is 7s COM & Tip L, 

tffiassp t ftsfcsfcflEKifctts Tip ©«nn«r*s#*.e,*i,-ci3 t> , ^ 

j$SV t t?SB^4rfT5liS50Tlp £T1 P L i U $15$^ V H T'fB^SrfT 5 
PgOTlp SrTlpHi: Lfei # N 
20 1 ^TlpH/TlpL 

fcwm&Eflki-sKHctt/Bi-* ti p st^^s**^ 9-12 <t^t 

25 

14. ^m^#BSrTw, *MIE#-^-^ t^tSIf fftln -Tw 
n • T 2 0 n s T*> 3 HtiJfcJg 9-13 ©V^ftrtxJDftfS^ 
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w±migv l *s J; # isuis v H * *t k *5 ^ -c jg/s 5 ^vu * m m 

5 

1 6 . i~8 ov^Tn^^^lB^fe^^fflf 5 r £ j&s^tBfc 

1 7 . 1 — 8 e>v^-f ix*^3tel2«^&Sr^ffii--5 r i aSpTtgft 

15 3tlE»i^K-eifoo-C, 

r. ©ilt^fs ftfB$«Bo 
20 18. !»#JSi -8 wv^f tu^co^|E#^feSr^ffli-S d fctfBTIBfc 

1 9 . mxm 9 - 1 4<D\,^-rtifr<Dyttzmjj8x*:®.m-$-z - 1 &*ff& 

B&fES*P £ £ *5 ^ 5 A- * 36 ft *5 <t T>VnVW * $g <D $ ^ ffi 
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2 o. mxmi ~8 o?v^i*ttd>©3feiB»^fe^iBffl -timftytmmmfc 

T? fc o x „ 

$C e> /< jv * g$ f£ *j x XI ^ i|>g t) > % H BR tc i£ ffl o /!✓ ^ 9ft ^ *J «fc 

15 

2 2. IS^JS l ~8 OV^i"tt^03telB»^^^igfflpr"fg/j;3tiB<taCftc 

-e fe o x „ 

2 3 . m^m. 1-8 ©l^^OftsBi^&^iM W SB # ft |2 
V L & «t tfi» V H <D Z HfH *J ^ T ftffl i" 5 J*JV 

/8£^oftia«& 0 
30 2 4. 9 ~ i 4 ©v-r nfrvit&mxm&mm-simteftmmm 
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